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...,1. ~o~ '1' ..... o~ BIWIe T1Ilt1Dg au Abo- ~ ...-1" Put. °c 0x16d1oa :Meagth ........ 1_ ... 
·0 
16A 0 60 BJ"oJaa7 0.95 16 ott 
SA M 60 Breaar' 0 .. 95 14 80ft 
IVA. .. *> Sraq 1.00 11 .. ft 
5B eo 40 Dr...,. 400 18 110ft 
l'B l.OO eo Bl"IuJ' O~95 16 110ft 
160 10 0 noa-~. 0Ii,80 II . ., ... '.~' 
sa 60 • ........... ~90 19 ..... ":, 
.!," 
nc 60 .u eliPt 11.00 11 ..... .0.-....... .... . ., 
51 60 60 lwotaq 1-.00 18 _ft 
&6D 60 100 ...,. l~" It wry .....,. Mil 
it ~ .. fttlO eE weipt _plAt to ftiihi .iUiau:a to 
pn6aM ... ,,!at 1Ji 5.0 Cf'8* or Iiu will:" ~ 
** Drctpa of bl ....... tor oU to at 0.5 INU ., poner'" pi .... 
ratun 0 0 cia iOIl 011 u. 
... .u..I __ tlle ~ .f ....... _ .1~ 
to tar.. ..s."tIt .f '"- ala p1peat ........ ~,.. .. »lOt 
lbd.W 10 tM ......... 'brat .. ala ~ tJIrGt...,wt. 
Vv1ati .. • t ..... &Ilpi. to .... ,..,. .. ,... 1aU .. 
Tbe YaJ1.a11_ or ,_ _'0'. alp"" to .... 
t~I'I'HJUl" retl.o .... ltM 1a »0 _tie.aJtl.e ..... 1a -u. 
........ , ........ __ tt. idt.,..dla:k pute .. 0;al41 ... at 
the lU.IHr ~ ..... n __ • it ~ 1101 ...u..f • ..s.. 
aulplaaW to eoa. t.,...,.., .. _ 1te1ow 1 t. a ..... 1 ... 
t.,...,1i1d"u &44i.t1oa ot a_l __ lpkte artK'hd tU u.n-
iaC ~ .... broIls. blue. ~ at aso.lOoe ........ a 
• 
.ari_ tlatiat& ~ ... the ao1 ratio ~ ____ al."" 
to aod1_ feI'J'Hprd.d.e .. 3 ic 2. It this n.tl0 ...... u4 
no a441UOMl ..r.r.t. .. 1IOt._ OR the pipelll. ( ~~ II ) 
Aaalra. fit tbe fiatabe4 pi ..... prepa.J'IICl wt'th ftI"J1Itc 
r ___ tRllpilat. UcU.tl ... to the 8Od.ba ferrH"';'_ .... 
tW ""- .... ot ____ i_ 1"'1' laiC .i.D ta. pip_ .. 
a ~101l .f 101-. ~l ratio. 'fa. pap1a1oa1 ...... t&'U .. 
of tIIeae __ i ...... 1& FJ.pre 3. 'J.1aa. Nd_ ooawa ill 
TA'BLE II 
Variatl_ ot II ..... lid,. .. Coat_ 
i.~ 
Mpl. )lola BnaM T1at1.Jlc au. Hard-
IJ.IJ&ber (Nl4) ZS04 Itrenath aorpttoa .... 
1- 1 .. 39 "r>tIIIt:J" 1.00 10 80ft .. 1.. .. lwGuiw the G.,. 3) aft 
KoW'. salt 1 .. 1 .. 00 1_ ........ 0.90 ., 110ft 
f* 
til. 1 
0.50 l.-lana. 0.85 aLl .. tt 
then 5 ... 2.00 .uptw... 0.00 u .... 
1'1** 1.00 ... _30 0.95 18 Jar4 
UN i.» ...... 20 1.00 8) JIed1-
kar4 ... 3."00 ..... 10 0..85 U ...... 
."T ... ra ..... Wi. at iOiC. 
n 'ltapet'&wn lu4d at ZSO-3O.0. 

ad u.u.c ~ ad ..... ..., ,.-17 la o1l. It .. 
~ that tke ac1cU.tloa of _ter •• ita. all aU.,.,... p.ipeJIt 
....a. llipatioa of ,,_ bla. ill a __ .r ~ .w. ....... 
u • aubatiiut. !:or ...... 1_ aulphat. aDd tvrowl 
aulphaie aa .q"inlen~ amount 0/ Mohr'. Mli {r."(~2{iO~2) 
ft.e \I,'" 'I'Jae reault was ooapuable with the ltteadari. 'lNt 
ahowd. ali-pt1l' aore broue. AIaiM. and related ~, 
both aU;,lIaU. aad araaatl-. ..... _bllUtaW tor the ___ 
tu. 1 .. 1. _ att.apt to .. .,... -,he .tfect or arc-
~ ill tl. fw:roc.'f8,1d.de mol.acW.e. In plLel'al that aUplaatl. 
votap-. 1Mt the. »roUD .. in DO caM tar d1lterSDt trca 
tho •• me amOD1UJll wu \lsed. r.rh8 O1ltet.aad1Jll tiltft'e'llC"e wu 
d apparent "fi.r.u.d towaN a ...... o ... art.ou. A )_ pipeat II&de 
( Tab" II ) ( Figure 4 ). 
Ia 0_ UP&~ tolaidiM 1fU diasotl'N and the 
d1a..om.. Qhloritk ..... \0 nan with BOdi._ relT'MJ'&1l1". 
".,.oua aulphat. 1ftUI addod add the paste oxid1zM in the \l~ 












41,. • .,1 --
1U"a 
~ol Mio Brma •• 
Ald.na to 
~J'a{ClI), 
1.39 ~ ....... 
1 •• l.eD tUft ., 
0.90 
0.90 
1.19 Don-bronze 0.60 
.,..en top-toae 
~11.39 .... brODH 0.85 
EIJIlimt t1::~ '1 
Yeth¥l" 1.39 bJorGIld.en Q.95 
eth;rl 
8IIi.M 
41..tbaaol 1.39 lea. broA:. 0.95 -- thea lOB 
atl.1ae 1. at ........... 0._ 
thea 7 
pp1ti- 1.39 ailillilar te 100 
1.00 
~ 1 •• 1N..,..u. -
~1aaoa:ba 
eb1.orl .. 
• T~tur. held ~t at 4560 tJaroUPOllt. 











y1 4i he 1 ur 
eDU 1M am1.ae' 
4. 
I ' 
_tale th. prudu blae pl..-au. IxVaotloa of thb pi .... 
wi. _1'1 .... .,1.,....... 414 DOt dl ...... tJae coler, thmIt .. 
'"' wu ...... d tbat t1ae tol\l14i1ae ... in DOIIb1-.ti.oa wi_ tile 
t8ft'OO1aJl1u. 
7111_ alusa.1.1lWII, copper. zille. leacS. ad ar.en1c _1~ • 
... ue4 ill ,la ... r '\la _am. ____ tU ~ ..... 
a. ............. U~ .. 1.pbaM ... -.4 & tiM .. lor 
.. ,... ..... tdai_ ...... 1 .. that -.de .. potu __ t ... 
.,..... ( 'fa~ IY) ( newn 5 ). 
Ke'UID4 of Oa~1oaJ 
Tl'aa o.a.daf,la vt t.ba iIih1" put ..... ...,u. ... 
... ~. ooati:U ... 
1. Ullillc _~ ohlora:. ( 1a010, ), wb:IAll 1M the 0< tal,. 
..... oM-....,. ~ ....... o£ a44itioa .. ftri_ tr. ~ • ..,... 
WU ... lid _ a dU.wW tfOla-u.o. al_q a4ctH • .-~ 
.. e' IdtMll q1tats.-. '.ftIe tOftleI' ......... 1 ..... 1,. .on 
........ t1ae ~. {'l.~ V } 
L '.t'I.M raW1 ....... • 1 ..a. &leaw ...... 'fU'1" 
ttnz •• the ratio of .od1_ eIIlora". .. .ocIi.a terroqa1cle 
0.1 W 1 ... 1.25 U 1. _t, ihe ...,.1 rup tor the ,..... 
uoU._ of PftWd.a lJlta .. le11 ...... 0.30 W 1 ... 1 to 1. 
33 
TAB1& IV 
Etteat of &2batl_Uo.a of I~ Sal~. tor .. __ 
_ lpka_ 
5aple ~ 1.101 rat10 Breau T1Ilt1III 011 .. 
muaber ,..-.1 ... !~ IIOI"pU .. 
~ft(QJI), 
p p 
U* Jl2( S04)a 1.39 broaz. 0.'10 at 
12 QaSO .. 1.39 p.aa 0.40 U 
13 .&150. 1.39 vary 0.85 a1 
bronze 
14 Jllt( CaUaOa> 2 1.39 Jri 0.00 JO 
J,.S** <:USO" 1.39 bronze 0.50 2S 
19 WO .. 0.25 'bt,'lnl •• t 0.90 » 
43 llaS04 1.39 brown 0.80 2D 
40 IJ.aSO. 1.39 ",ery 1.10 11 
1Itnu. 
44,- ~4 1.39 arMB O.BO II 
*' t.,.ra'lve iei4 coutaat. a.t 60i C tbroupOllt.. 
** UIIId. ..... 
! L ___________________________ _ 
.. 
.... , 
... ". of: ... t .... iIIIit ............... 
f ,... ...,. fill ...... ,..._ 
.1111.' .... Ucta at ... I ..... ... ,. 
•• i ',. r .~. ... n I I "I' '1 f ....u. ..,.. .. 2dI "Pl. • ...... W.,. 1. • 
........ 0111. 
at 1m al:tlM .... t1Iaa 1 •• 
ada. .. 









..... "'J" .................. """.lllI' 
• 1 .. ' ... _ .................... ., ............ .. 
., .................. 1I!ItIIl .... '1. "*" I .. ... 
lMI'imL." _ ......... 'II tJ ..... Itt ...... ..... 
.. .... ..... '11 .. ,-. ........... ILL ....... ,.. 
wIIdle ., .-.. sa' .. .u1l. sa r ' ........... ..-J.IIl 
.. "'lnUa1 .. ...w .. ,.. t.I.l.t ..... A ,..u.. til ... .,. .............. - ........... " .......... .. 
... ...... " d •• DUO ................ Ml.I •• 
_ .................... UU ......... · ..... ..... 
• ill .u. i'l til ......... WillS. ... &.., Id.P ..... 
... "'''1'.'' .... '5', •• '_ til ...... ,... ta .. 
...... ................ .... UI'IrINfl .... fw. .. ..,.. 
d ............. ' .. , ............. ".. .. '" tt • 
..... ....... ... ",n .a' .*' .. Ilall_ ............ .. 
~ .3 ..... an the ~ ....... '1'1d.a .... , .. .s. .... 
.... , ... W "'. , ...... _ • ...we et a. .t """ 
'* 1II .... ".. ... s. ~u_ tli .............. .. 
t"Mt1W uatlt .......................... ..& 
to -- lila. ,,_ ..... J M.sll of ~. 1ft"I ..... ., ,.-,lr 
....... 111$ ... ,tIO~. "'11 ....... J. ; I •• tilt 
~ ... t.Il. blu. U ~ lo.t 111 the u.pt. ",1'l.ede4 
tram the plgra_t portiel_, IU'14 tb4l oolcw Q! 'the apM1Iua 
uaa.r thea. ~tioaa a.ppr0a01le. fl deep :roe4- ( Table 1I) 
3. '!'tIe. oxldatioa was il'tf'e.ticated with tu 11 .. or po'kMl_ 
d1&rcaat. ( KrrJO'1 ), p.taee1la ~_te ( -.04 ), 
Jd. tric actd, air, hldroca Pfl"ox1d811 IOdita JIypochlor1 te. 
( NaOCl ), terri. trl.tJ'at. ( '-<tIDa) 3 ). UId J*"Olllf)r1o 
Mit ( BelO,* ). I. order to reduee tbe _nOD oxidaat. 
W a C(8I08 bad. for CCIlpariaon, 0.525 oxygen .quival .... 
...... tak .. tot' euh 1101 ot .odium t~ ... 'l'M l"etItIlta 
are t&.bulat.d in Taele VU. 'l'he rapid ~dditi01'l of' pot ..... 
diohromat. ~ .. d. a grHl!l umbl"tOM to appeer, &8peeiallr 
it tlw oxidntiO'll Wfft"'8 cmtd&lc1ed at temperatura abOft 6Oec. 
Tl» lJiohl"OIIat. pro ... 4 the broadm blue ,,1graeat.. 'l'IatI 
lUI. o£ pams.DgaJ1flte producod bluEt :ligmenttl ,#1\1011 w ... ., .1" 
1_ top-tOmt, black u. the dry estate IUJd "'vera all ebaJ'aet-
eri aM by a green under-tou. 7.'be blaH p'l'8pared by usi. 
sodl\111 lIypochl.orlt. varied in the ~egre6 .,r 'bronze even 
with &aplicato rormulatiou. Air oxidation waD dow and re-
quired 8 to 10 hours. Tho pi5'llent-zmc Naal: :o:.n:1 did not !laW 
aay lll.tre. 'l'be use or nitriG acid pradtleo4 areen top-t ... 
• 
Saapl. 1101 ration '9ruase l'1nt!Jac Cl1 lob-
Nuraber NaC103 to .itrength aorption 
U!.,* Fe{ ON) 6 .. 0.9'16 broaai.n 0.i5 17 
26 0.732 1 ... than 25 0.95 19 
16 0.244 lallt \roll .. 1.00 20 
28 0.122 11_ blue due to inIRIf'ticiMt 
old dtlti f)1t. 




Ett.at of Var10ua Oxidiz1.Dg __ ts. 
s-pl. 0x14eJ.d l!ola O~ Broaae Tinting Oil Abo-
~r equin. lint strncth aOl'ptlO1l 
pet" 1.tf)1 
riaVo(CW) 6 
lJllM" K2C,'2'>1 0.244 'brad.ost 1.10 17 
LBlB Ba02 0.2" l •• s then 0.95 21 
LBl..-; 
LBlC IKaOt 0.244 'broaM 1.00 ~ 
jot top-tom 
LBlD BBDa 0.244 br"RU greoll 0.95 al 
t c) P"" t ana 
LEU: Na.Cl°3 0.244 bron •• 1.00 20 
LBlF A1r ....... 1._. bronx. C.85 U 
LIlla "a<~3 0.244 1 ... then 0.90 19 
LBl!~ 
LBUl SClo. ().~ Qroa&. 1.00 20 
* 1Wlperature held &~ :i06C. 
, 
aroud $000 .ould l)e llade to prottJ .. a ..... pip. lr1 
ucua adrtlti,.,.. The paRa .1. .. ondiied wt"b".,.. 
ebl.ori. u.14 maD " Dlu ~. to that .aaiaC .o~ 
ohlor&.te. ~ WI. or tarric wlpbato resulted in a 1'11:"' 
Dlont 1.i.tb a brown tl)p-t~ne, andwn_ il'lCorporat.d. ill ttaU 
~ a (CreJ r!1.oo1oratiou. ':'be result.. f3t oxida'tiOll wf:tIt 
hydrogen peroxide "eft comparr.ble to tho •• obtained "l:tJl 
..... 'tiM t8l"rOU 1N1." ..... n.r:t.e4, an4 tho dilute 801-
utiou produoed thG: brightqt blu", lut little effect V1d 
aoW oa the broue c~ All op\1aIa c~t1._ waa .fowId 
at a'bOllt 2.5 % 80cUJa feJ'l'OCr1am.de tJ()lutl. aacl 10 't teft"Oll8 
wlpbate .:>lutt~. Verr "~"k4 .olutia. of either 
t&rrou 1JU1pAde .1' r~. phm,u,e4 bl"Oft. top-w... 
aa4 dull Ma4aa of 'blue 'fiith .. a_reue in the DI"OIlH. ( ~ YIII) 
L __________________________________________________ ___ 
l'Al;3L!;; VIII 
irian ot ;Joncea;tra.ti.rm ot Soti.QIl 18l'rQGywdo 
&ltd Ferrou aulpbat.e SolilUou. 
s.p10 OoaQa4ka~l~ Broua 
..... *4.i'.( Gal) 6 )'dO. 
T1.~UI& Oil a-
stro .. th 8orptiou 
__ ......... _. ___ .. __ I •••• 
100 ec 
B 50 •• 
D 500 00: 
500 o. 
500 co 
100 eo av~ 0.95 
brolli. 
50.. bro.a o.g~ 
"top-t.,ne 
400.. .lip~ 1.00 
brOAze 
200 ec br3ase 1.05 
soo 4C broaq 1.30 
it T..,.Z=~;t"'~· }~;ld :t "'250.30<;C. 








.A Ol"ipWl" blue may be obtaiae4 at the bigher 
~I'a'iiur •• wh.ul aJIIQonh,. alpllat. is lit,uded ~ -the tGrroua 
wlpiaw eo.l.u tioaa.l.'hia .4dill ,cn alao »revi}Ata the fonaatla 
of ta. £.rro_t~i. .. _oai"".rJ"04yani.de eoraplu 'rMioualJ' 
•• ·d ..... L ... brouu ' .... pr<)QuHd. when the Badia r~ 
CQ'IUIi" as ~ to 1ilw i' • .l'j;'V~ liulpha,w. Uor ....... 1t tile 
pH ftI9 3.l"'J'.uld 5.5 after allin-don tMl~. appeared e. browa 
QoloraU_ iB ~~ tiaia.ci p.i~.t.:..l:io ,...lta indloa.t.. tIaa:t 
.. b .. uOtlld .. eWt.iu ia aer:Rral .-d1um wi tb th.-. t~ 
aulphat. e.d.cllti')R aUpUy u.s4 of t.n. rerroqani4a at all 
t1&... J. t_~ra._" or 25.0.. 3QOc wi t.n -t he above prooedurt 
p'rOduoed IU'1 almoet nou-brcase blue of high tutti. nr8lll'Ul 
Md aecl1 .. aon..... ( Table IX ) 
~g .. loa Coaeeat.ratiolu 
Tha fOl'm&tioa af.1l6 a.tormed1ate whit. JUte 
..... Gan'ied ?Irl at '¥IU'iO\la 111dngft ion ol)ooeatntt10Rf1t 
At va,., low pH ~" -~tlG paste was more ,aWUlouIl and 
IUld 0010 ... 4, whi..lA foza:U')ft .. t a pH 01 5 • .5 proct&loe4 a 
gra.w.lar pAatu wh10A •• t-UN l"tlPidly and W'at) Deuly wh:l .... 
Oxicia.tiou ~l'ro,..o. at III pH below ".0 rouW.1.ad in ~J 
"ft, brill1ar.rt bhwa wld.ob -.ere rath.r DJ"oaq. 1Ibea t_ 
'L ___________________________________ _ 
UJLa IX 
s.cp •••• • t &4dlti.Ge ., ......... ,., .. ...u. 
of the tllHNlll •• haM. 
Br'G'. 
hnwJM81- .al1c1at 
to lid. ..... 
." ........ 
tIrrelIa .., ...... 
0.81 18 
1.00 210 




".~- ...... 8lI1p11d • 
.. __ ate. Wi at wo. 
1'1 
10 
.. til ..... 1_ .. S 'UIe plp." _ t ... to 'lie .. .", 
__ ......... ill ~ ..tlT -..M4 aM ru ...... 'ftae 
.. ~_ .t ,,. ~ ,..awt- to .... ....u....t • 
........ oaUau_ at ... or, n.1 .... 1a .. ,... .. d 
.,.. eGUlj .. lie tu ..... ( Mi. X ) 
:&It .... t AMI:"_ ...... _ .... Pel • .., III ... 
!lie a4dltioa of ...u ....... of .... .,... 
to the t ...... JQt .. n.1W4 l:a a .... 'bI'oaIF pi .. ,. 111 
..., .... ( TU1a XI ). '!'lWI ... tna4 ... DOtM __ 
..... tari.,...u. ...... 4 to the .. n..,.. ... .... 
.......... aCdi:Uoa. ot t_ t'~ ... ........ P1r 
... 1IIld.6 .... limier to IU ...... ..u .. ....-H .. .. 
1Mneei.,,. Wou7 'blue. ( Ta14a XII ) !lie __ W'Hr 
81ft .. 4ec&aM4 rr. ...... blau .. ~ ... ..,. 
.. proMQMe' Ndawa ..,.. after ............ (10) ... 
....... -.Id_. Ia ItO .... 414 -Qb ooleratloa wah oR 
eaaplN1, .... a4titloa ot ..u ~ or terr1.,..ue 
( 0.025- ao1az) allowed 0lIlT ta1at iraaN of thla .. lOft'Uoa 
ill the ... wt.,.. lin the pli I'''""" ftM'1l' 4ld4IMI. 
TIle a441t1ott ~ 0.1 1. of ........ ..- to tile 
ten .. ,.... .. .. t .... to ...n .. a oolor 1IReM1t1w ... 
'r ..... x 
au_ ~ ,s - asuati4a ............ u. .. 
lilt. fR .t pH .t area.. 'l1aIUIII Oil a-.... Pane OatAaUoa .......... ....,u.-.- 6.0 4.4i .1 ..... 0.90 10 
lwoaR 
22 '.0 5.00 ........... 0.90 al v..t .. 
II 1.0 1.10 ....... 0.95 11) .. '.0 1.» --- 1.00 18 
a& '.0 2 •• ..,.--.. 1.05 18 
45 1.1 1.10 .......... 1.10 1'1 
1M '.0 5.fiO'II* ........... 0.90 21 ... ~ 
. * T..,...tere beU at lS"ii'C • 
.. JIa(B ............ to tl.f..pft1 .. atU pH .. 5.5 
'1'AIl& II 
311' .. • f .tWi:U ... ., a..u_ ~ w ... ~. 
, • .,18 IloU ....... !lal1ll 01.1 a- Jturd-
81 •• 1' 1110» ...... .orpUoa .... 
.Ana* 0.0. .... .,. 1.05 18 aoft .. 0.005 1 ... thd 1.00 U aft 
~ 
.....,. 
OSLO •••• ........... 1.00 l' 80ft 
• • 7_peratv. Del.. at ii"O": • 
TABLB m 
El'f'ect of ~ti.0II et aocu.. r.m.,..... .. to ... hr • .., ....... 
". 
8IIIpl.. Kola IIola ...... 'l.'latiJIC 01.1»-.... »e.Jh{CI) , ..,v.cC»l, ~ tJOrptloa 
* -
ADSl* O.SO 0.50 110ft bJ'Or&H 1.10 18 
tbaa ADD 
ADJI 0.25 0.'1' 1 .... hroaa. 1.15 16 
aa;.s 0.1' 0 .. 25 .... 'broJaI.. 1.10 17 
t-. AD$1. 
.AIIIM 1.00 1.00 1trouf.m 0.85 15 
* tWperature a.ld at iOIc. 
I ' 
... "O.ll.,. •• I" .. Inwa .......... wfId.a ...... nll'll 
pl'O .... a. a JIll .,.. 6_ ..... .-• .t ....-. a11a ...... 
•• I.....up.i1am 
.Ill P1"lQ' ~ of Il Mp.\J ........ ad • 
.......... 1MM ta11e4 to r..--l .., .~ a.tter ••• 
.... tIM two. A .... c •• oplo ....,.,.. .howM the _ ..... 
or .wlar 1Jnp.u'1U .. 1a ea._ ~m.. MWtl7 O..ool- 0.01 f.. 
.I1t 0.001 - 0.01 "... ... 0.001 - 0.1 1. c,. * 
...... t~ 
Pi ..... w!deJl were tIr1ed 111 .. Ofta ..... '/(lO0 
all ..... uclJ' n4 ...... '.t'.Mr .... IIari to crJad _ a 
di ... ni'lllt.a .. o11wu ft17 41.m_~ to pI"04ua 'be .. _ 
.''t8 1_ wtald.u:l,. BOIIe!NI" it tbea pip._ .... -' 
.rn • ..uJ' d1.apwaH tMr ~ & Set to,-t ... with 
p.J'&ri1ea1lJ 110 .1Idilll powet. At 1...- 4171IIC i....,.....t1U'u 
a aiml1ar .tt"" •• _t1eed __ • lw hw1 41V ..,.,.. at-
, .. 
wltaa a NlaU .. 1MIUlt.,. ot 50 f. ........ '.l'IJJ .-..1". 
et ftI'1Iu drJUIC t.,.rat&iNa an .... la Ta.'al.. JIII. 
t .... ... ........, ... 1ato pi. __ .... «lpll.,. COP 
41Uou. TMr ..... approoiaU. ftriat101l in ... ...... 
or ... ,..... __ the .,... .... 01 the pi...-t- ..... ........ 
...... .. __ •• 1~ ..,,1 &.NiaW t .. tbt.rt1 .. __ !.II 
• "pc"""" t'aNl aa4 theA all .... to aettt.. PeriodS..n,. 
'tJw. ~ ,.nlel.ea 'Hl". ~ ... ~ .. 4 ...... __ 
~,. nib"" up iJl blow east .. "11. TJa- al.oww settUws fftft-
1~ . __ .eI 4eo14e4lJ' INa"'" aaouat. ot 'br?Ilse. ThrH ~ 
1_ an .... 1& J'1pn 6.. I'M tlMa of aettu.a weN 111 t&. 
n:U.o _ 1 to 11 to •• '!'be t1Jt\1D& ... ~ of tM p1peat 
..a .. tirMUJ w1tl& .he 1Iroue.( Table XIV ) 
.A llOa-bro ... blaB pi.peat ..... 1011 in atw ...... 
r~ tor .,,1ag l.eactU of -u... Elpt (a) hour. ... 




men .~ DrJ'btI _ -u. Broad .. of ~ lila. 
~ Drt1a& ............ ...... ftIR1ac au 6-...... T-.. .. 141$f ....... ..,u-
°C 
1.8 105 .... Jet 0.'5 28 
La 85 ..... 1JliP' 0." 84 ..... 
LB '10 JO ...... 0.90 23 
La 100 50 .1- 0.80 26 
LB &5 50 .upt 1.00 ., ---LB 50 10 ...... 1.05 it 
ur.. of ParUAle 81. ... B ..... act 'flIIU .. av ...... 
ft.u_ ftIR1ac Bnue on.llt-
• abF1R&'Ul ......... 
• MS. 1.00 110ft t.ba:a l' .oft 
tut .. tl- a)on 
i1Ic 
.left" 1.00 sore tiaaR 18 
HltllJag ai4d1e baot-
1 OIl 









....... te _14.u_ aII4 the ...... U. .~ the _tet.al 
~ ~1~. At the poiat o~ o-.1ek ,... 
tl.u_ -u. _II r.lW ~a1 J.a the UqIIld .. & ... 
pupl. ... leP. s.pl .. ......,or&te4 tr. tu IIlstan at .,.,. 
1111 tlluMt .... & t1ali.al .w..ph ~ to • .u-
ta. ~ Mf'oN ..,J,m peptlsatiOll .. ,.. ...... 
( ~XV) 
..., ... _ ."'81 •• 
51 
I't _ tODll that ftrioua ptpsllt YtiIdool .. a.l.eel 
tile ..-pl.. pipetS to... I.....,.... ..... • t ....... ThU 
,.. ••••• R 1 ..... 1a n...,.. f ...... tH\ ...".. ... 
vt ... a th1a ooat et .1 .... luqur appU.e4 b "Uaa 1IU"f ... 
......... t.1Je broad. ( I'1pN 8 ) 
..... ti .............. ftal-" Pl .... , .. 
" .... 1. of the pt .... , vJ&la •• weI •• M4tIlClJ' 
1 ..... ...at_ ot tbe broaa .. at_ aM cU.apened wltll 
...s. ... t7pea 01 1tlut pi ............ realta an.4 .. 
the ............... Ia_ .... tt.b ............... 
....ul it ..... peroepttw... ,... the .0101> of "\he JIbed 
~ eUll ap,~ lalue. Of aU the euWltl .... bta.tb 
111116 .... tri.., I't'OI'7 Blaok ... foad k .. '"- .... 
TABLa XV' 
BtIMU ttl ~ _ tlte s...... aM ftIIUIII ftnIIrPJI 
.t.ft ...... 
u..~ U __ 011. ~. 
Jatlax 1a Jtsr lIB'" awpU.-..... 
" 
0.0 udi ....... 400 10 ... 
Mr4 
0.1 aitd1_ t;roau 1.05 ., uctt. 
1IaH 
1.5 ..... 1.10 Z Nft 
,,0 ~ 1.10 ., aft w.., 
&.0 ."." '*'-u 0.95 19 wry Nft· 
8.0* --'--- 0.80 11 "If1q .8Oft 
* Piililiiii' rec~ by .... ptJJ"P.\,tiOllr-
5. 
blO\Dl t aoqu 
oU ftl"Il1ah 
'F. Ett'e Pip eidAle e. 
., Co t Dry n wit L e :ere 
, 
...... t .. · .... 'baH to.ala. Lat_ '""" ........ .t 1ate 
ft __ a __ pi .... &lid ...... after & dJ7iIII perl04 of 
........ _1 n ' ... 01 '"- tu. tV __ ....... __ ... _1_ ... _ ....... ltftla the top ............ ., .... t1lII 
..... lU .... t.4 ,. 1&w14eat l1P'. Ia ___ tile ...... 
e'I1~ OIl .. UJIflenl ........... ,..DO'I." "'- tbat 
fl£ ta. top ... tloaIal U.s r Itt.« 11.,. *' a" & aearq 
1 .... 1du __ t.t tJ. ... ac tnn w'~te4 u.pt p.r ...... a 
..... pupltt .ahad ... ·{ Figwee 9} 
8Iat1t.aaeoH 1IIIIorpon.U_ of Waeb ia ..... 
~ -~ ariD4 .. ,,-.1'-' _ .......... 111 l.MftIl ....... 
... toW'iaAa.m r.nNW li". 'rM Ut _ _ t"llll.III"'W 
l.I.Pt _ .... '.". 
• 1'1 • 

........ ....,. ................ 1fId. ... to .......... 
.. ... ,, __ Sa ... piIIIlll_ .... _"E'" ...... '-Uld •• 
1. OJIlfa_ ... f ....... Alde 1IlIlte pan. as 
... "114 ...... .. 
Ie "' .... ., ................... 1-.,. .. , .... 
J. !Iut ..... U. of ........ --' la .. ,... 
.,a.I •• I ...... ~ .... &..u .. .. --... ~ .... ~ 
Ie fte _ .r ............... t,.", 
I. Lw ........... .t~ .. _, ..... ... 
.... t ••• .,.. ... ~
'I. !Ita aMlu. ~ ... t ..... • 1,..._ W ... ,'. 
!WI • ., ..... 
.. 21M UtlU_ .,.11_ ,....,., .......... .................. '.'-" .... 
10. ,.,u..u.. of ... Ii-' ... ...,. '\IIlftIO",'" 
U. Lew ....,....1 ... l1I4u fit fI'r-'" will.".. 
•• , '..u.. .f ................ rl1ldt.lla .. 
a .... ....., 1t1U pl ... 1It lacUAd ... ' • .,lut_ of au. 
'tIIt\ .., 111 "'-' .., ......,. . ill .......... ,.n&tb ... 
.. ....... pu'U.e1e ........ lie ...... ~ ... -...u.. 
• 
• 
.t ...... et .... aatft'IIIIIU. ... tld.a ... '" .tY ...... 
ta ....... f1Ntt .,.,. __ aaa. ... _ .. _ ..... 
wId.eIa ... _IdW 111 ....... !lilt latter ........ III .. ~ ... 
__ of ~ ..... ,...,.elM ~ ............... ,.. 
.... ,.u.. .... r.......u ~ to ......... ~ 
.t ... ~ ..... pt •• !It- .. a WiUhl, el -'-• ... u.u... .-. __ .r .......... -..,Ulwla: III 
cU. • ...w ... JtlIIM ... ~ .. ldItat..,.. ..... 
... sa ""'1 • ...w: ~ ........ .,. at lew t..,., ....... 
84M.,. .. JIll ~ .... ~ ~··.aaW.'" alB. 
_ t ....... ~ fit a .. ,atlsla .... _ ...... __ .. 
,....... id ..u ,,""11_ ............... Ut ... l1IIftiW 
" .. ,." •••• .t --. •• 1-. & '1111 NIl realt .... n .... 
tId.a .. __ .. ,n" '" w.ou... (It). 
!lie ..... 1_ .t •••• ,. .. W ...... dIIII .... .... 
*&1_ III • 1 ••• U ............... fit ... "'U. wltlt -u.. .... .. .. _..,~ .. ,.,. ..... sana._ .... n.l .... .... 
",'11' ...... ·(12) ........... "...,.1tlu ''III ... ... 
~.--- .. ------------------------------
eu111 ..,. peptt.le4 bJ the u .. of petta ... dl .... Hll.te, 
-.t .. lwN .. ~ to Hll ... tIId 'Uti. 1a .. talJ 
....-uftlJ" ....... 1 .... ~ .. aplatl_ 01 ....... 'MM 
..... Ma .... ponN 'by mao.a ...... (_1), .... Ii .. .. 
.... 18 ....... _til tltaM .... . 
A loeaUHCl ....... n.Uca .f ....... ta ·tlIa ..... 
.., 41 .. ..", U. nltlati_ ., tt. ...... w ........ " 
....... tJaat tat. ... 4aU. ot tIra t...,.... to ... t.-n..,..._. 
TM i" • ..-u. ... f -u. t..n.CJ'8IIl" ....... l¥ a1da tlIa ~ 
G~ t_ ~ wltia t_ tox..t.1a ., t._ n.Jd.11a.. 
t......,..s. .. loa. 'I'bt tenl.,..... lieelt ....... rillldU .. 
iIIc s... I .. -u. prutd.aa 1tlM M1. 1Id.. 1a 1a ....... wltk 
tile Wl"ka of ...... DIdtr (61) .. lfooll .. (.). aa.. "Ute. 
r....u_ ., tern..,... ... ...... -t_ oxldallt baa bela ... 
~ ... baJIlea1 .... tatloa weW.4 O&'IIe. tbe t.,.l"1.,... 
1 ... to ... 1a OOIl'taa w.l. _ at tJae ........ pUk 
to pna .... ltlae ad t_ .. e4uUoa .t t_ t.m..,. .. to 
..... of the ,. •• r..,... ..... thtJ OIIlc1dl ... n_oti.oa pro .... 
It WOIIl4 elowl¥ r..u .. __ 11..., ... t1leN weal • .un 
...... tvrlqalli_s.a tlle ,... •••• ot tile twr..,. ..... 1'.ta 
t1taIJU._ of tldaelee ......... t lrta t.m.- ... t..'I'0"" 
...... an ... t.lat ..,natUa ..-ua .r tt. ~. pI.r 
... -.14 M 1II1dblW 8IIIl tu IIk1alllaial aoUoa OIl tIM 
.. 1lcd.4 would l"Ntotlt 1a a ti.ael¥ eII:"-" pI..,.at. 
'l!'M idatitioaUoa 01 t~ 1a U. tla1 
'bhM 1. &tft._lt tor a .... ot ........ TIle ..,..tal 
nna~ ot bot" tel"t'O- ... fttnoiQ1Ui4ea ue .... lar 
ead '\.he rrq las been 1iI.Za&J)1. to prodtl .. a ...... .r ........ 
1_.1 ... 111 the pr'Iten.ce of t.he otber. Ohea1Ml ~ 
&1 
of 14e1ltin.oa:Uoa are not .:trecti ve,.. fi.aoe _r1lrc _ ~a1a 
-u. pi ..... 1. ltoUed witJa a pota.w.a. lIT ...... aolaUoa 
1Jh1a WDlIld hU •• the I"fMIut1oJa ot t~.,..de ." _tur 
t1Ia .... rbe4 t.-rou ...... Itllpu:t .. -u. l'wro. 0IIba 
r_ • ...,..... "' b.otk. Thi. 1Iak .. '"- 1cIItdit1cattoa of ..,..,. 
-.u. -.wa~ ot tvri.qai4e iCfproltUle ...... t ......... '1 ... 
TIle pre .. noe of t.l'1oyaaia M4 opIIlcie .... atIacIS.K 
_ ~ acW1tl.>a ot .... 8BQIIIIb tJt __ to -u.e f~. 
'&1. add.e4 to ~ evidGDCe for tu COMept of ,..u.-'1oa'" 
ataM1t..u.oa of the re.u.t .. ..-.1le1d. 
'Da pre .... of ..... eodi.Ia ~ ... QtJser 
.. ,.. oxicl1a1q tIpJl"H atl~ ai1Ii.l&r n.4-- aVie 
~----
.......... 1.n tilt s ... u .... u. ... of G'IIHIl .... DIIIr (6" 
atlO1"Cl .. .,t..ti-. 'ftaelr .. n .,..,.-t. tlIat .. -.u 
...... u. ~ ptdutd._ .non_ aM pota ... illUde 
an ~ to ..... lat. pnaaala w.. __ 18 ... ".. •••• 
oE ~ .. aute ulcl. u. pro,.... .......... la 
pl"04rlH & larpr ~ .... ~ ... ....,. (2) 
.... the etten.' ~ ul.cU.slaIJ .. 11. aM t....s 
tJIId tile Jle14 et pi"EIIt .. loweat tor ...... NldaU .. 
wltJl ,...... ..... ehlon:k !a uU aduU_ whil. that odd-
I. ... w.ltll tawl. ~ 1a ut4 aolatl_ .. ~ 
neW .., M Uk ... a ..... " ot nlats_ n ••• u .t a 
. 
p~ Pft't'14e4 to» ......,u.. u -' .... tt1w, -tor ibt 
tIMJ.y ti-.l. ... ~ tilt 1 ... ill wuJtiac 1. ~ 
'1'U t.....u. of to. ~ 1& tI1l.ute PlaU _ 
_ w. .. tile ~ ..... ~ tt.rn t.,.., ., tQ 




a -.ft_ .fteri OIl tIM IJ"OriIa .1 tile pnaa1aa bla. 
par\1e1A af"kr osididiall .. ..u .. _ ... prM1p1"taUaa 
(54) lIIten 'ilIe tOJat108.t 11_17 tid .... ~ ill 
411 .. .,lutioM of t.lI<JtM wlpMte all ~ .. . 
TIle W'R'k of J .... ea4 .... (13) tall .... tIiat 
the1'll.oap1l!tc of "....1aa 'blue p1paIIH 1d.U 1a _at .... 
'1'0._ .. ~. 1 .... 'rioHOa!"," 01 tlle .11-~ 
Jlix .a weU .. 4eoftaM til. ,~ ... u.nu. ia 
n800a1~ 1acI1eaWII • t1u ctt_8I"81oa .f .. pi ... ' 1& 
the oU while .... ,.... ia ~ ......... t .. 'UIIi-
1111 ......... wldea 1a ..... aU ..... 18 .... 1& .... Y1tla 
..u~. __ • 
'l"be a44iUoa of taa. t.......,.. .. to tlae r...,... 
_lphate _batt •• reault.. 1a a wh1te ~. widell ,.. ... 
• coane JnlillM p1.peJat. lila" 11 tile ten owe .1,,-. 1 • 
..... to tM t •• oClJWlld._ tlae ........... feftMJ"'_ ...... 
& ptpUdIIa .... 1 __ t. ~,.... ,.... ft."' 
proAt ... a paaalar paate ___ of the tel'TOU 1_ " ... 
dt.tr1»i '!Ie _tire to~i_ perlo.s. lItt the latter re.lu 
oa1,. 18 .... 1141_ after there 1.8 ........ r , ..... 
63 
atlplaa. .... Tbia ooaplattoa b not 8Ct ~ sa la t!:le flrat 
•• 
..... aDd a I t 11 .. oerap parU.ole ..... w1U ~t.. 
'!'he awrase parUola 81 .. fit a PNM'- blHc 
.... 1 t 1apoM1\)~ to 11M tU Id.~,", tor a ,..-trkle 
111:8 ~tloa ..... eed.taewta.'lloa method of Kell, 
(2'1) 1. &lao 0,.. to _.'Uoa. ObJecrUoae to the latter 
...... to tile ~ of tta. ~ ""liI.Ic .r -u. pi. at 
aa4 "heCTor ~ _ .. .,...."1_ 0Mr tk1a period. 
TJae -'_4 of Ht.Uilta. ....... at1'orU • qu,111.ail_ 
I'tiaUouklp .., wtWrh puot,ieJ.. 81:<t aad ltroalinc ~r­
l.u .. la -u. pi .... ..,. " oorrelate4. P1peata aettUc 
tR dUt.....t rat .. WGItl4 eoab.1a a. tift.-. aYmlp pui'UMJ.. 
td.u ........ na4ily ...,.red for v... l1li4 tiat1.II& ~ 
It will be aned tlIat tMN r.a].u .".n '\M parUel. 
. -proo_ .r .... wal of _ .. tel' 1Mt __ t1a "".M ~ 
...... I'e.ltturt aa'.lrati_ 01' P'O'IPhta lit tMae,....... 
1_ ...... 1 II" c.IlU ... • t a,:tac ""'ell WII4 W I"8IN1t 
1 ................ ."...... pt"".h' 4Ua.1t to pIII4 Ja 
oU aM 1uIt tiat1.II& ...... 'l'tIeae ............ p1 ..... 
61 
......,u,. .. a -.u ,... ... • t tam.ct.a lJ.cIR 1M-
18 reflect .. cm1r .u __ ,'.,. .. ill ., ....... ......... 
»l"06Ieea .. ~ .......... t_ ....... 1. fi.o1r1J ftit .'1. tIN pi..- .e 1. })01"OI&&- Wid --111 groad ...... 
p ... _ lu oil. 'rho iua1dat l.i.&ht ia able to' pezsetrate 
clit4plJ' .... thia tJpe or :a'\1~ ... r ... _<1 as a 1" ... 1:\ 
YVI litt~ ~ i. r.tunA. 'l'kt.. pi ..... appean .. 
ri. 0l1M. 
n..e rel.e.UOII8lI1p NtWiI_ parti4lU ....... ---
IS· .... ~ the b1_ .., ....... troa ..u.eal ....... .. 
10M. __ a piiJlll8llt or th1. -.taara 15 diap.-..d. b ..... 
i_ I. t b .. eeet1&ll.y a 4I011o.Ula.1 .,.... aac1 1d.1l fGtllow 
ao.t or ta. r... gov8l'D1a& Golle1u (a)(33)(42). Be •• 
....., t. roplU'lr ran"," fl'. the ...r ..... 8ft tJIe 
"' .... ,.,..u.~ ao.l4 t» 1'1"'" awrt .... ba prof-
I.a .,..val ............ TM Ntl..u .. r ...... 01 b1&* tdr 
..a ......... ,.. 0.01 W 0.1. 1tI1a 'ftI'iati.oa ..... tbe 
*pp8IU'8iItH of DlacIk pi ..... W ftI7 ____ a bllahk ... 
.. red .... (35) 
TM paI"U.,"" ai. 4i1nrllM't1oll ill tlt. pnu .... 
----~--------------
bl1M eonra a wide ruce tlet .... thNe c10M _1101 •• 1 _ 
•••• >11_ to thoM 'f11d.ll1.. '" ...... .,.. .. ,..,u.a.. 
who~ cll..tw ia .tOR t.o OJ'" laa .... _ft1 .... ~ 
Uabt eun & ark4Ml iatlaeaee Wwa.ri a lwoa.. ... TIle 
waft troat QZ li&h't. .. ~1en4 bt .. Q'b.iJM\ \fbloh 18 Jllll_ 
tMa the _~ at l.l.tJ1t.t lu.lf wlll 'be ..-rioal" .... 
~8 or ta. ..,. or tlle parlWa Gao. ther. Cd ... 
ao iatvt ...... b.t ................. e4 ",. tat .. nn1 pobM. 
proporii ..... t. t_ ~ fit til. awl ............. ~ 
tt. tOllrill power (II). i ... 
1 
1 • X - (lqle:l.JJ!l Xqu,tioa ) 
L4 
..... I U ~ !JrMaai...,. .f ~ ~ ~. 
L 1. '"- --l-cth &1 tit. 11g1ft. 
It ,. " pNpN"U0IIIIll.,. ........ 
• f -.,.ltat .... u_ et .... ad .tel ... 0" ~ 78)0 
.... 4GOO N.,.d4.w&,r. 'fJd.. __ ...u ..... "' ..... ., & 
~ •• 11.,. ... Qe _~ ot e1tt&eI". 'lbtta ~ 
...uo of t_ ~U .. 0" u.. •• -t ..... Up' ...u Il .. 
=.t • 
~ (7loo54-




u... tilt. t of' ta. 'd.olet r... • parilole ...u .. tIIul tha 
• .,-4IIIItItla .r -~ ...... the .,..... aU appear to .. .,. 
a Nd out. 
1AMki .. (35) "ten to the ... la:U.8IIahlp __ _ 
pipe_ aacl tItelr Teh1e1ea .. t.llonl 
, lion 'MIWtl ..... drie4 _ ... nbuti .. 1acP 
lea 1a tat ~oocl of 1.5 .. tJd.. 1acU. .... 
... " tbe amoat of licJd replar1.J' ntl .... rr. -u. 
-.oo'Ul 8U"f_ or U. wbicle 1. abaat 4 per .... 1 
_'bftaMe to "* JaOat cttMU.,. .. a pl .... t ahouU 
1Iaw a hiP rerra.ti. .. iHtts: tor the ... it aoet f'tM. 
lJ' ~.... TIle retraetlft 1adu ftJ"lu coul .... 
Ul7 1a the _lgWt.3I"hooci of aa aclaorpt,l011 ..... 'MilIa 
peatv oa the 1 ......... al4e t.bu 011 tb4t tdaort-.ft 
at ... Th1a is thc reu. tor the ..... ter nfl'aotift 
1a41 .... ..u~ uld.1d.tacl by ~... • ...... aad red 
,!peate taa bf lt11le u4 rtolet. It tile retract!" 
1rIax 01 a !'1 ..... clon1,. .. t ... tlIat 01 tile .. bla1e, 
tke tOJMr will ditftaae .. ry little Upt. a.h a 
plpeat woul4 0I"d1Jlari.l,. ... a1a4 with .. or 1t1c_r 
relJ'uU .... iBdq wide. wiU tina .. tlle upt. f 
Tld.. would 1Bdi_~ th8.t tor a purit.y .1 color the pal_ 
altoultl be ~Ol1lt ad t_t tUn 0.0.14 ..... Hl..u.,. 
--"-1111 .1 11_ ..,. til. pip.1It ... 'H1liel .. TM real" 
fit t1lb ~ti_ .... QGt th1a priMiplec " 1a41 ........ 
ia& ...... lit ........... to.. .r a :pi..,. ., ••• aft .... 
bota tile ... rap PlU'tle1e al_ ad tile 'Mbicle .,101-. 
Higher ntn.ot.iw 1acI1 ... produced lown appe.reat hroue. 
'f 
III ........ tH degr .. of ,,... 01' a p1peIIt 
wiU iaoNa.n wi,", ttae lIP of the filal. 1.'ld. • ., ". ...... 
by t)Ja alow fta;pCm!Lt1oa of tbe "1 .... wIll_ ...... to 0&1'17 
............ opt.e l\IIIU"'UelM to t.lut eur.taa of tlw fila 
~ tM7 Me .. Ill:)" ettMUft 1a -.tterlac tile ligla. 
~ .. the.~ Ala ................. It.pt ,. 
Nfl ..... twa tM -.u. ~ th el. . __ rr. tu 
~1 ft • ... ta ... Tht NtRtlt .-14 _ ... great .... a'tt-
ert.ac ..rt_ , • ., ... of the -.u parUolN. Mal.OS_1 
pit...,... haft ..... aotH bJ"rott (3) 1a thI • .., 
ElIIIII1.U_ of the tutor. att .. tilll tM tiaUll& 
~ ot t. ptaaeat l'fteal & ......... 111 tlllt1ac riJ'ellcth 
.. toll ... 
1. ~ __ eulpllat. 1a ..... to 1.5 1101, ,.. _1 
Qt.od~.t~ ... 
2. PI"e .... ot .deorptiOJl prGdaria or adll1xture of 
4HaQOa1tlO11 prtJdHt, ia the pari .. 
3. -..0.1. a1,. ... lon .. thaD 0.5 aol PM" laOl or 
~ t.nocyaal". 
4. C..,... part.i.cl. 81.., 
S. CoUo14a1 parti.u aiae. 
TheM f'aotortJ .., be groupM .. brl!tdac Mold tM 
u ........ 1a tilltblc .trecth 1a t .... ." •• 
1. 'by thI a4aoJopt1oa 0 ... dlld.2.tve or a -.terial 
wb1.ft ItArb .. a til.. 1a t1ae pip_t, 
2. _ .. 'YIlJ':I.aU .. Sa 1101 .... 1-.. oouU,t1Itioa pro-
""M4 ttl' ..... 1....u ...... 
3. by thtt lac of proper 418,...1_ of the pipe 
,. the 'N1I1el •• 
I'M1"1IIC tH t-..,OII of tllt 1ataaed1ate white 
, .... aa4 tMl"afte the _ ...... ot aUorpti_ ...... 
alU10a NlL41lJ' taU plaoe ...... of t .. amu... .t-
u,.. 6f 'Use -'-1a1. A .....,uv -r. aU ta· _kr1a1. ,...... 
_t 11& the .. ft'OIIIIdllla U«(II01"8 win thant ..... p ..... tt 
to ... _., 111 t_ tlalfted , ....... ta. paeral. ...,. 
1t .. be .. ted tllat a6t0r,tioa fill be created tor _t-
ez1.al8 ot a.t la1" eGapMitt.oa ... etNotmow sad tlud .. lea • 
•• ~ -'-1a1 w1U. _ .... w .. lvIer exteat tltaa 
p....s.p1taUoa, t ........... of dlaeriiOll, _oat .f 41Ml-. 
ftlW ., a&lta:U.. pH 'ftln • ..uacl or ft8IdIIc the pree1p-
ltau. 1'8:'. of adaUoa of ............ IIB4 , ....... f ,... 
.......... dfeet ....... ct dHrpUoa .t'ba1 .. .. 
" 
" 
I ....... aomrb ot ....w. .alpka'. PH' 1101 
of t_~de ..... a ratlo of , to 2 renlt 111 ... u.-
....... "'Ol'pUoa ... _obIsi .. 1& tu t1Jd.dH plpllI&. 
~ ....... ( "..... 3 ) liN. illtH.U". or .4sorpUOIl at.. 
_ .,.. ..,.,. wl1 ct.t:IM4 ..... 1t. tletbl1te ....... 
b1_ .. Me _i.""" ., ~ (21). ftd.a ,.'.D II III 
la a1JJO ..... of .... '''111_ terrotJlw4e (Xaa(..,h(OI),) 
*'* 1.8 ..... 1y II) ..... .... t_ t MIt_ -lJr1Ide 1a tel .. 
to the eod1t.:!! terlo.,.... ... ",. "hUt.,. ~ tId •• _ 
_ l:t u .......... ill ..... pr •••••• of crUteI"' aalu (5&) .... 
~ u taw ..... '1'Id.a ....... or ......,.,.1- .... 
a lION l.9a1 _ tMa tile .... ooolaai_ or ..... I"PU. 
of ao4tla t ...... ..,..... 1II'd.e!t a nUll, eo1u14e ,. wter. 
oa .JdAat1oa ,hue 4tMI.1tle alb tva t ........ fOII4bII terri .. 
opal"" (32)(")(58). 'list of the .~ 1Ih1Gh .... 
.. ~ 1.a tM.l1qQon t.llftic 03d.daUoa 1. aoa 111 
'1'elIle m. 
lac ...... ~~,. .f eocI1_ t~" WI 
1-.4 to 'bleed1llct ~"i •• is tlae p1peat tor it 
1. MUqu_ .. iUl4 .. re ... 111 ... .,. wat.er thaD 'b1 011. 
TAllLl XVI 
c ..... Preaeat DtIr1IIc iU ,.....~1_ of rn.a1u Blue. 
ec.paaaa 001 .. ~ 
sv. ...... 
lllaJ'e(CB), .... dell.-__ 
<...,> 3"-< 0)1) 6 red o~ 
( • .J~OI), Net urn.lli_ 
; 
r~(SO")3 .. .. 11 ... .-
re( OK) (SO,.). bNIIII ....,... 






.,.... ac1aorpUOII tit oaapouMa whiR aN I'M wouU 1.-d. to 
• a.olorat1oa ill. p1peat whiell ..u .... ~ 
m. ...... , ........... 1.S,pt. Tld.e41aeo1entlaa .f .. 
pi .... 'ftIIIlC .............. ~. UJslbl .......... 
.e .... 1 per .. ao1tl ., _100,"8 J"eMl1'b ta tile to .. 
• 'loa d a ........... ~ 1.- 111 ttan1trcRfIIiIIUl. 
1' __ ad fIOdl __ lta of ~ .... lR' __ 
or pota_i_ ,....,.... .. '- ,....1pl"" bJ' ....... of 
'I 
t....-to ealt. • 81118 o.pouat ot .. fOJ'Wala .... tll' Fe( 011) ,. X H20 
1 ....... (56) wlaere V' 1. either MIt.' 01" tc* aM X ... 
~ OJ" tea. .... ,... .... ae:p.Dti .. to th:b to..u.a 
with aoau. ... -1ft ..... ,..,........ (56). ,.,. ... salt 
11 114ft briUiaM a4 tlOIIb1u 1 ... ft'ler o~ ~oa 
tIllaa .. of ... 4oabl ... 1,.. of t ........ t ... .,.a1 .. ... I04l-
1la ''''-real- (ra.{JW(CH),),·X ~p eX'llatl'l(Cl1),). 'l'tIe 
latter .... 1_ ..... , ... -r .. ".. tundre4 moleoal .. ~ 
.. ter 01 l!&fdl"at1oa (56). &dcIe4 water u well &5 the tonr 
. 
aU. of .. be cIou1t1e 8a1't ..,..... ~ ill l.owwJ:Iic 
.. UJft1aII ~ aIld tM .,1.or iatea1 •• r ........ 
.., .... JNQtt 1 ........ 1e. 
'l'JiI' ~_ of 1W- _ tri~ 10M lit 
tu pNUl_ w...ao1 ......... ' ... q to -u. ~ 
0.1 _ ..... ~ ..,..... t .~l.ttt ... &1--, 
cal sal_ with bl- .. "t"I: .. 1_ lou .... NPOri:-(5G). 
t-.. 1. riUl ... qM8t1oa .. to tU1r pouU:tlAt ........ 
'ftIe pnMIIft . .e ...... ~ ~ pipeat 1a • 
ft1d..~ .... to ... ,.... .. lRU"faoe ~ of 11M tJlae 
.... v..a ~ w.ri .. lG ...... "'aU .... s4" Ia .,..", 
.......... ~ of '"'- pI_.' ill oU 1. ,... 
tU NUo or .......... 1111 of ptl'ad .. -u. ...tM. 
~ o.f til .... whi_1d.ll ............. till ... 
will ut appea;r ...... 1& .tor. 'lM pip ••• atl. ..lr 
q ".. .-0. ~ .... all _ •• ill ~ 
aa4 atMlpk P diapwrelO1l nM11't." ill talr17 laJtp ........ r 
~ .. w:1t1l low tidillll ~ d4 ....... ......... 
....... the ...... of 1Nt1Jr& ,..u. ... a-.d a. 1_ tiat1llC 
~ snn_ tUM two ........ tlaUwa ~ 
........ _ ••• , but ... ___ 1aone.aM .G1l'tt S.a1l1'. 
'13 
attrt_ta tilt tt.al ......... 1a tlaU ..... 1IC\k ., •• 
plp_ to .. n4utl_ 1a ""We .ae. Paftf.e.l .. ...u-
.s- 1a 81 .. tlwua the _wleacth of 1.1cht reqaire a cnater 
...- to ...... ua. ncpd.ncl ..... of l.i.pt Ina tile iP 




I ..... ,....' ........ ia .... t 1_"'" 
of ... .u .. • t ... 1a&eaMtat. ...... pn ..... "t ........... 
.. t ...... 2Io.aGe. 
'!lilt pre ..... • 1 -.pla ~tl_ '"61ft. ad 
... all .. till ...... s .. t ••••• s .. of •• ~~ 1rut .... 
~ 1Il ............ u.u..c.. .Ut~ 
.& .. utl. •• t 2 r Fl • ..tplra'te ....... .-
.... -B\J' aft .... tu ... -. lid ,.... ... aela1 ratio, ., 
ec.pla. ...... et 
...... 18 .. ltlae pipltat ........ 111 top-tae, low 1a tlllt1llc 
'''NII&t1a aad WUl.1aaq .... prat....u.au:y wet ., wkr • 
.. 'l ...... t IIId.-~ " lMrpata 
ealu naltM ill a 1-'1"0. tilltiIIC ftJ"ellltlt act 1ui.lll..,.. 
'IIIIlU. tu 0 ........ .-.plao..-. "..6aM4 pl .... ...,.....n. 
to t __ .... w1tla I __ .a1 ...... '!.'he • ..ut.rU._ 01 
1l*- .alp1liat. tor __ alplaate ,l"OCIdttd 1atean 
,-.. • .,....ltle ............. boea 1d.D4 potu __ aM .... 
1.- Hlt .. Ia aU _Htitatlaa Voau ............. 
Vi., .... oxidati. of .. lat...ata. pan. 
........ ...., pip'" ... , ...... ,...u.l4t ..... 
YJ.StlJ'Oa8 ~* .. oMd.IIM 'lilY. . 
1. ....f ....... osUlsUc ....... 
Ie .... f ..... of oxlA"" ..... . 
J. rapUadd1tioa ot tlae oxl .... . 
'lila t..uoa at ... ,. ... fnII .M.1de 1OlJrU. .. 
of .... f"~_ ... teJ'l"8llaWlpllwle ",1 .. - l'S.M1J 
aid ......... }dB' t .... . 
fte .eau • ., tile twro.,.. .. to .. , ....... 
!he pna • ..,. of • ..,...,.u. ..... 41a hrft-
07fIIIUe b ...... twr ........ rMdt .......... hlua 
-- .... pariS.aUr ~ 
%-ntr ~t1_ tatle4 U .. ..,. Gift .. _ •• 
Mtn_ 1"'Ql .. 0' ..... ad ........... 'bla •• 
110 pi....- ... ".. ... ~ or, .oaf1pNti. . 
of .... '-fMJ'dl- ad.JIslJt ..... ItO appnc1alWt art .... 
ta ..... . 
~ ..... u~ .t to_ pipe. latla .... tile t!at-
1as 8~ ~., oil.~ ............. .. 
4I7l1II ...aiu. .... t....s .'l 6JGo .... nWl.,. -..J.41tr of 
50 per .... 
~ .f -u. p1paelltor 0'" futon ___ 
A lor ~1_ 11lfIu or tile wlde1. ,...ne4 
.... ., ... ~_ of a _pun. 
,.. aMlti_ .t blaot 111 ...... w the blae teaU 
W ieel'eaae ill. iIIHul'\y et ~ .. upt eM teacIa to 
.... __ ria1bl. ___ • 
:s..... .. t0ua4 to be a yal1ae ~1. 
of tJaetJla as .. ell ... a .tU'laM .......... _ ~
otla ..... tUMa. 
" 
• 
-aal.J'a1a at tile .t8t1ra ~u_ 1a4t ....... 
tlIat _ ".i .. ~ of' a. ~ bla pi .... 
... ~_ ...... _~~d. ..... _ .... .. 
pJ.ored. 'fila ~ .... ti._ t .. ... aatt,. .t a .... ...... 
,nani_ bla p1araeai blNl., .. the p!"OduUOIl Gt a pa.rttele 
an •• Aller tbaa l~ 1a ~ .. a. .... to hold the 
fbI' iba t~ld1_ oC ·the ;p1peata iJ1.'vuiip'W 
111 tbUt ibN'-~ o..u.~'1.ou tor tJa .tJpd_tt_.t 
___ wre.t 
1. - ___ tM 80laaU..-- fit·,.. •• ., ' ........ _ 
...,.. ..... ,.... ...... aM" to tile lPhr, 
Ie _ ......u_ t , ........ f4 "-JOOc. 
3e __ i.., ..::~_ ... 0 ........... 0.5 ... 1.5 Mla 
,... _1 tit ___ ten-'lf8JI1u. 
.. .. JIll ~ 5.6, 




















..... , .......... 31.218-20,1'16-9, (1.25). 
...~B .... Hue ..... ' J. on aM Color CIlIa. 
.. ... 1,,"M1 (1911) • 
... !'Oft,".D.1 a_a .. Colloid ~f 2a4 .... loa. 
)few York, ~H1U .. 1926 • 
................... X. J J. Iac1. ma.. 800. lJ,143-51 (ltlS). 
m.:tta...,..A.L .. DdIr,Jf.R. J a. _. all.ctL 0IIIa. 
211,2 .... (19S3). 
BlOOk.L .......... atc. 30,680-2 (ltM). 
III4t w.. ca... Aft&. 11.1.21-53 (19.). 
8 • 
Bowl ..... lI1nt-, J. OU aM Colw m.t. &A' .. 9,1»-156 
(l'II). 
Bo8Ml.H. J ~caa.. '1,10-1 (19.). 
BI'1.ae.G.H.C. J 'rraa. 0IHa. ao.. 99.1019-35. 
BIt ..... aar. ••• Brit. Paieat 31',2'74 (1918). 
...... , lCoUota-L 44,154-'. (1928). 
......, J'aI1teo ... "-1430-1.1929. 
"....]1. aM Be1~. lolleY-a. .... 1918. 
J'oOa,a.c.. Oolor 1'J'atM JOIlt". ,,'1-3 (1'1'). 
_ ...... It Pbp1oal. .... ms.t.oal & ,iMiloa.f Pal .... YuW.;., ......... Colon-, ~D.C •• x...u. ..... 
Pa:1at ud t'uIIhJa ......... 1930. 
1.1. ..... ~ a... .... , • lei. H. 155-1 (1921). 




u. .r ...... .r.A. ... 'Ild.-.u.s. J • ft ••• lldal. of PtIf'id, .... 
Optl .... lft .. u-. .. Yoft, ..... B111t 1tlf. 
De ~ ....... 3. I ... cu.. .... , 1-,25+-. (lt3f). 
M. ~R'&.l BIU ...... CIdII. _.155 (1931). 
25. I'ct I II .,.. ... Hath1.., J ...... ' • .,. •• 1929. 
M. bal- aM K11etJ, 1a1are 131,S.,,-8 (lOM). 
t:1. KeU." 1M. BIll. CIIIM. 15 ••• (1924). 
M. KoIIat ... a...., 1Ioda. 44,""102 (ltD). 
29. ~v.'.A.J ca... w.'tblacl, 29,481-4 (1131). 
30. XIIItt. Aa. g,Ul (1812) • 








~. J • ... "1' ......... T. 291, (l84t). 
x...t..G.R. J Gt-. 0Ida. 1JlCI. appU_ .... '.410 (198). 
LIMIte ........... , .... ~ J. u.18a.nl. 
Lu~... · Color .... 1~ • ..,u.......... • ... , Hit!., 
lew 1' .... n. ... No ...... 1.21. 
.... 1' .. WIt fila_. 0.. PaUI1t 524,620 (19.). 
~J IOUo1"Z. _,nt-at (1US). 
1iWrla,:s.J'., J. Oil Col_ m... ....... 3,154-10 (11.). 
W. lIiI.uw, A. 0Ma. ft.. 41,457 (1918). 
fO. -..uw.LV., J. PnIt'\. mt.-. 104,141-58 (1122). 
i 
I~ 
4'!o. ~a.J Ie eleetro ca.. H,1GI-11 (1t.). 
42. o.tMa1t1'-Uftt .. Far1Ie 1it Kolle1 .... , ,... ecU.U-. 
,.a.tu.. ~. UK. 
U. Reobler ... 1'= ..... MIl. • .,..,101-19 (19.). 
tI. . a.s ....... , J. PI". CIulla. lOa..o. 
45. ....-.,-..t., b1.1cd .. a. 2J..l9T ... ~1"1,. 
46. ~J'., .... Lt. . 14.l.ta-s,. (ltm). 







sa.-ll'" L aal.. c-. "S,l'''''' (It.)_ 
'tanIIl,1I., (Ian. aida. IW. SS.9Sl-VS (19.). 
'teraId.Ql uri "-Jlwl, Jap. "*"-' UJ.,5K (lt35). 
YaP"".t ..... PrM. CJda. "391-404 (1911). 
.....lJ'C.S., Oolor 'facie JfIIIJ.r. t,U-U (1911). 
lIeir,A.B.; J. Cka. a... 127,2245-8 (1925). 
....... H. .. ~..c .obolu,LQ., J. PIlI. 01Ma. 15.'42-5' 
(1921). 
55 • ....".,.. la Pre ~. '-.1'16(1855). 
56. Willi-.a.&.,· cu.\~ of tht ~ c. , .... tI, 
1ft ttcU:u.oa, ~ 1911. 
57. wu.. S. J Z. atIeJ'I. ~ .. 118-"_ 
58. Wooller ..... Pa1at _ra.,.. 5.321-31 (1935). 
H ..... 0.'·,..... x.ct. 19-,533-4. 
eo. W ..... , .. lColW ...... It. 5th edlUotIt Le1~ 
SprDaw.lt2S. 
'1.. ...... laW, J. PIIJ'. CIIIIa. %9_659-18.1925. 
,,. GhoaIl .. DI1lrJ KoUoU-Z. 43 .... .,.1taf. 
85. 
